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(54) FAILURE DIAGNOSTIC DEVICE FOR 

SECONDARY AIR SUPPLY SYSTEM OF ENGINE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To precisely detect Ihe 
failure of a secondary air supply system without being 
affected by atmospheric pressure. 

SOLUTION: When the difference DLTPON between the 
nnaximum value MAX and the minimum value MIN of 
pressure pulsation in a secondary air passage is 
calculated, a criterion ASVNGON for atmospheric 
pressure during execution of diagnosis is set in 
accordance vwth the newest atmospheric pressure data 
PA and is compared with the difference DLTPON. If 
DLTPON > ASVNGON, a secondary air supply system Is 
judg^ to be norm^; rf DLTPON ^ASVNGON, leakage or 
Ihe like may occur In the secondary air supply system 
and the pressure fiuctuatlbn Is smaller than under 
normal conditions, so the system is judged to have 
tailed. Therefore rf the alr-luel ratio beiween 
cylinders is varied, or if a misfire has occurred, or 
for an operating area where Ihe flow rate of secondary 
air is small, such as a low-load area, precise Judgment 
Is always made possible ln"espectlve of differences In 
height by eliminating ihe influence of atmospheric 



pressure, ^ reliabilHy can be chanced. 
COPYRIGHT: (C)1997,JPO 
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Xi:*/HitMI Nfc©^DLTPONSr»W-r5 t^ * 

tJ It 5 f IJ^<( A S V N G O N IrK:^ r Of iJSiil A S 
VNGONtSDLTPONi^i:b^1-5, ^LT. D 
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SHE 




(return^ 



DLTPOW— MAX-MI N 1^ 
^—^ 




_,S1 2 1 

NO I FKGON-i I 



2 3 



1 

Iff *« 2 1 #ft^(C-tffe^^iiSS^^ LT-^fe^m 

t{cm-5\^^x. m^W:^-A^M.^m^^Lx\>-^i>'^Mx 
m^. mm^ofcibomm^nBTxomi^m^vx so 
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±mmmi±^mwiii^^xw-iii Lfc±iB-?fe^«ai^rt 
-e^fcig^ Lfc^j^tf t its L. ±tmt>±mmmm 

iit*^4] mfs.m^-d!.^^mmt::ft-hx-»i^^ 
±fE - ?fe2g^assrt (omti sr^t a-r 5 n&^^asiff* 
±fa3*sgmaB&j±;ti^w#aT'ita LfcaiiSrtji;^;® 

T'0±fB-*^^as&rt wiE;^»©*:;fe{t t ft^HI i 

[0 0 0 1] 
[0 0 0 2] 

co-« t LXE.7€mm(o±mimzmAco-»i^%^mm 
u Mmm:ff^^umi^p^xmit^^xE.5umm-^om 

[0003] r.tDj;5 !&->^xAT'}l, -^^M#fenip^ 
P>tlTJ3 9, Wxtf, #M¥4-5 0 4 2 

[0 0 0 4] 

imu ^m^(o±%mT!fim^mm^WTX'\i. -^^^ 

m»AS«0 A 9 P « ^: ffi R ft] t nmtim h'h-^<f£^ 
[0 0 0 5] 2|s:|gBJ(4±|B*:1f{Cffi^-CJfc$nfct<D 
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So 

[0 0 0 6] 

x?iy(D~^^^m^^^(D^m^mmmi^^^^x. mi 

n-^-^^m.^mi^vx\,^^-^mx(D±m-7X^^m^ 

^Ltcmmt-tttmu ±mm^±mm&mT(oii 20 

[0 0 0 7] ff*3i2te«i©^Bjtt, Mmmc-'^^n 
^5^<D^^c»^ir^«{-:i3v^T, Hi (b) (Dm^mmm 

^nm^mmnx'hi>tn-^-t^mmm^^ti:m 
[0 0 0 8] 3 tmff:>mmii. »m.mz.-;i^^m. 40 

«^^ro^^:^#ifil«t^:j3V^-c, 0 2 (a) roS*«J*ia 

fcj&»LT^w-r5fliR«ijE*^»f±i*@i, ±w.mmm .50 
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[0 0 0 9] ff*«4|5tt(D»BJli. ^m^ic-jifes^ 
asi ^^^^ L T - ^ffel^-r 5 31 >- V? coz:^fc^a« 

^^W:<r)^wmmmi^is\,^x. 02 (b) 

m<oT'~^t\z.m-5\,^x. §mm^(Dz.-^^m.mi(^^w 
± vtz^mx<D±m~'iik^nmmfH(om:fjmWi(DMizm 

im'imLxmiii-t?>mwimtimw-m^mt. ±tmm 
mtiMW-ta^rnxw-m i.tc±ts.-^?§.m.mm\H(oj±t)m 
ws<DM:±m t */J^^t t (Dm.^±mmmiz%mTx^}t^ 

[0 0 10] -r^i^b*., m^mimm<ommx\^. 

[0 0 1 1 1 m^m2ndM(Dmmxit. m^^^o-d^ 

LT, w-iiivtzm^±n.B(D7-'-^{z.m-5\'^xwt^i-tz 

[0 0 12] m^m3mm<Dmmxi-i.s um^-^-i^^ 

/bmt<Dm^. mmi&<^tzit>ff:>mm±U!±TX(oimz 
m^L-c»w-r5„ ^LT. x-mLtz^^mm±nj±T 

[0 0 13] ft*«4|attCD3gBjT'{4, ^M^-^W-?^ 
[0 0 14] 



5 

[0015] ii3~Hio itiF^mmommom i (omm 

[0016] El 9 tioV^T. ^f-t 1 f±3: Vv?i/T?fc D , 

|llic:^oV^T{4*¥»lRl4m1iM^:^v'>'^^■ro 

[0017] ±flBPJ:M«= 6 (D±|53:TjS' D—t? 

5 a (r, a y f/W<;wy 

[0018] ^fc. ±tB;^D y h7W</U7"5 a 0±»l« 
fc°-K=ii^hn— (ISC) ^</U-:fl It^^m^nX 

^wyi 2 lc:ffi;b-fe^^f- (mff-fe^f-) I3^5jggg^ 

[0 0 19] ±tE^RM.^!£t]X±^l±m»:y y 4 ¥'y< 
}V-f 1 2 tt. ilB'f Vx-^ K 3 Icigii-r 5 3i< 

-^t;k:^^K-^t^^-r5m^^3*#^^fc^te!9, 

±IB]E:^-feVlH 3tJ;5PJ5A«=)I*rof|-a!|Sr-5rigi1- 

■5o ^ai-r5.i:^-fij«e4 o (ecu : m o 

[0 0 2 0] ±ta-f i^X-^^-*:/'l'K3 0# 

mfWro^K^sK- h 2 a ilLiSKfflfC, Vv?3i^' 1 4 

#MffiS{c5i#ctbtiTV^5„ :i(D,#.i/c7°y^'^i 5 a(;: 
ii^$H5,^^=«-i'/n 5 b t(4, ^•t-'l' iJ' 1 6*5Jg 

[0 0 2 1] Vv?a.^ 1 4 (4, iSW^tl^^ 1 7 

i^^' 1 8l^(e:(4'l' v^i^^A©^ifs|-:«^:/yi 9;is»:ltfc 
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6 ' 
^^-CV^5„ r.©»5jf>-yi 9/5»e)©»«^ 

1 7 2 0 ^mx±m-( 

Vi?!^ 1 4S.t)«7°l'5' v'-^ ^=¥3. ^ 2 1 tCj±ji 
'07'i's'5^^U'^^V'-^2 l;d»fe±ffi^^^' 

^-i^ 1 8{c:y^-^^^tiT±ta'i'vi?zc^^^i4'^©^ 

[0 0 2 2] *fc, ±|E3i^^i?:/lC)->y y^^Vny:?' 
1 a(::y yi'-fe>'f-2 2;65St{rHte>ix5t tttc, 

-yy ^^i^yn y ^ 1 a c73:fe;&^<:/^' 4ra3l-r5>?&*P7Xa 
10 g&2 3lcly^S]7Xa-fe>'f-24;iS^*$tlTV^5„ 

tc, ±is-> y vy-^y K 2 w^^tk- b 2 b 

(F02i?>'iJ-) 2 6adS|S*^ti. r©F02-ir>- 
f- 2 6 a D hM^=' 2 7 a 

|g$tlTV^S„ n<D7DVhMii3:/^^-;5'2 7 aOe 
T»iEf-l4y T«3>-/^"-^ 2 7 b;i5^^^tl. roy 
TM^='V/<;-^r2 7 bOTsSfflllt, yT02-fe>f- 
(R02-feViJ-) 2 6 b:iSBg*^HTVN5c 
[0 0 2 3] ±1531 ^^"y—;^ K 2 5 (Cf4, H 

t^h-fi:^—^^%m^=^ (Air Suction Valve ; AS 

V) 3 3;^S;^^'^$tl-CV^5„ rroASV3 3(±. ^VT 

7 0«W^rt(r-|}^S^aiS3 4?r^LT)Sii^tl, y 
- hv</uyT9K'(il;i^±fez.<!fc^*ii^ 3 2^^ LTite 

[00 24] $bt-. ±|BA S V 3 3 (3:{4, ¥^ryy 
30 A/^7i'7^^lfl*-[R]}c#^-t-5:^7°y V^'-;5S|^JS$^5^J'' 
4ryy J^^iW-( T 7 7 A{C J; o TftSl btlTf^^ $ 

roA sv#ii)-90i& yw-y-r hvvuy 3 6 ^i^asi 3 7tr 

[0 0 2 5] ±|SA S VWWi^WJ V-y K/^;W7' 3 6 

f±. tuai<??!s«tj±*/:;tmj±«]mvi/y'i' K/</w7'i 

2i:RI«. ±|B'i':/x-^'-=<'-Ji^7bK3(C3gai-5^- 
i-5ECU4 Otcj;oTON^*iSi:, 

[0 0 2 6] -tfit^h. ±MA s v^jiomy L-y -1" F 

/^/Wr/S 6;i5oN$tb5 ±|EA S V 3 3 ©y-f T7 

W#-f-5= *LT, ±E3:^y-;^ b-v'risiv/l^K2 51*1 
50 ©^ftJEtwJ; 9 y - K-'VPy^Sffl^L, ±.W.^T^ V —f 
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K2 5rtic:^A^ti5„ ±mAsvimmmy\^ 

J ■< K/<yU:/ 36;6SoFF(Di:ir (wf±, ±tEA S V 3 3 
[0 0 2 7] ±iaA S V 3 3 (r J;S-^fc^«Ott|&S.t/ 

3 2 tDi±:ti4r1ttti-r5 J; 5 {-HfiKLT 

10 0 2 8] -5^, ±IBi/y ViTy^D y ^' 1 a t^fcS 

;|xf::^'7>'^->-^7 M bt:i. ^ 7 a — ^ 2 8 

;6^fc!fe-5^7ViJ':^-fe:/iJ-2 9;5S^|§:$ti-Ti/^5o 20 
(C, itav'y l^^'^-y K2ro:*Av^-t7 h 1 clc;&Ao 
3 OimWi^n. ^©*Ai3-i? 3 OlC, RC<^i 

[0 0 2 9] igi OtcX-^t, «^^«lj»^g (E 

cu) 4 o^c:o^^TB^BJi-5„ ecu 4 0(4, CPU 4 
1, ROM4 2, RAM4 3, ^^s/^'Ts'7°RAM4 
4, Xt)?, I/O'T^'^— 7:=— ;^4 SiiS/^;^^^-^ V4 

'L-ti.xmi$.^n. ^om. ^M^mi±^^ui,m^^i- 30 

•5S1:JSS1S&4 7, ±tai/0'f ^-^-^^x— ;^4 5<0 

>'Hf-^iw^Jfe-t--5A/D^m^4 9^roiiailIK^Sffi^ 
[0 0 3 0] ±|S^«J±llIiJ&4 7 (4, E CU y 5 0 
5 1 (c, ±|BECUy u— 5 Ocoy l/-3-fyL';5S 

±m^mi±'mm4 7(4, es, ±f5^-<s/xy 5 1 4o 

ON^tbTEGUy U—5 0<D]) I^— t Jfc-ofc 

t ^ . ±tB£«l±Ii]8& 4 7 A^h^m^mWM'i^ ^ ^5 
ita-Ti^'^-i/i/g ^^^^-r y^^S 2CDON, OFF 
(wf6)b-f, ^Bt, ±te>'<2/:i7Ts'7"RAM4 4i::/<S'^ 

[0 0 3 1] ±tll /04y^~y:^—^4 5(D 

22, :^'7>':^:ft•fe^'■^^2 9, ^^^-feVlhSl, 
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:^ns' h>'^PS■fe■v1^9 a, JI;^j-fe^'1J- 1 

3, 3 8, ?g-4|]7ic?l.-iri/f-2 4, F 02ir 2 6 a , 
5.t)«. R02-kVf-2 6 b;5S±|aA/D^Jfe:gs^4 9 lr:^^ 

s'-ry 5 ld^53(D«JEVB:dSA*$tiT^::^^$tl.?)o 
[0 0 3 2] itai/O-r V;?-73:-x4 5© 

a;^):^^- b(-{4, ^^'^-f ^16 1 1) 

tC, ±|Be«lliI^4 8*^LT, I 1, ® 

^Vl±:t3/±^mmi^y ^ / 4 Vy</^^y'i 2, i-vs^^i 

;5'^'14, ASV'f^ib-gl^y^/'f K-'^/i'r/S 6, R 
a#fa*A't'LT«*f SMI L7V7°5 3;SS^ig$tl 
[0 0 3 3] ±|SROM4 2(C(4, 3i>v?v$IJffl!7°P 
-iJ'idSfgll^tLTJJ?), -ttz, ±taRAM4 3[Ct4, ± 

- ^ , :ss.tj«±is c p u 4 1 xmw-im vitf—^ 

^tl^o ^fc, ±ta/^5'i5'Ts/yRAM4 4(;:(4, 
[0 0 3 4] ±faCPU4 lTi4±faROM4 2 l^fElt 

I SC^'?/w:/i 1 ©Plbffi-§-©x=-— r-f tt^^lr 

^mXA S Vf^»t)ifey Uyf.^ Vy<;uy' 3 6 SrON L 
TASV3 3^li#$-a:, n^^V-;^ b-^=*/PK2 5 

K 2 5 fyX'(D§m:ff:^(Dmi:RJt-^iS:m bv 7 P >- ftt 
^g=. :^y<—$r 2 7 a , y TttE=' V/^-^- 2 7b tcfcnt 

5#-ft:a*©[Rl±^llI2i i 5 ^^:?^coTV^So 

[0 0 3 5] $b(r, ±tBECU4 0 (±SECPU4 1 
^ft''ij'i-f5-=f'l':5'ci=ii'f3.— f4, ASV3 3-^ 

x-iS'^N ±iB-'^5'^T3'yRAM4 4{c:;^ hT^tl 
[0 0 3 6] ±.^Yy-ff^—f'\t. ECU4 0J:: 

iy\)T)\^'e=^-^ 6 0Sr=3^^;5'^ 5 4^^LX^m-ti>Z 
t -e^i-g|5(C:tt^m-r r i ^ST'# 5„ ^ O -> y r^W^:::! ^ 
6 0(4, *|ilSA;6^5fe{cSaiLfc#IB¥2-7 3 13 1 

[0 0 3 7] ±taECU4 0(cJ;5-?J^S«#t|^m(734fe: 

f- 3 8 -e^i±} L-ft—^^%mm 3 4 F*9Wffi:;'3T'-i5' 
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lE'&^St LT©MI L7V>^5 a^S^W (fc5V^(l^ 
[0 0 3 8] OT. ±IBECU4 0 \Z X 6 —Ifk^Mmi^ 10 

[0 0 3 9] 1117(4. Blf«NFPp1»(-fiM^»T^tl5* 

O F F $ tl.Tffi;*-ir ^-f"! 3 (e: i 9 P^ftWff t 20 
[0 0 4 0] -tUT, ±fB;^XS/7•S51(C^3V^T:*cMi± 

m^m^^/±%B.m^y ^ y ^ hv^/w>^"i 2tro 

N LT::*;«3K- h L. t JEE:fHr '^f- 1 3 t 

^Jlii^-tirSt, ;^X5':/S53.S54T, 

nSM^y hv</uy 1 2 SrON Lfc^O^mm 30 

[0 04 1] ■tt£t>ib. ;^7^2/yS53T*l^>'hi[CSr 

hT2'7°L (C<-C+l) . ;^x-;/7"S54-T;\ * 

C<C S 1 rot 1 1-14/1^— 9^ :/?rS{t, C^CSIT, 

mm,'Si±^y±m.mmmyi^y'< ¥y<ji-y'i 2^onl 

M;45«i®LT^^^(iL,XV^-5t^^£*-5i:tiC{4, 
2/7"S55---iitf„ 

[0 04 2] 7°S55-Ct4ff:;':-fe: i/f- 1 3 40 

■^D:7lf#^A;^LTA/D^mL. ^X5'7°S56T-A 

/D^^tttc^r-r SitSiO-a^fro T:*:^jl7^-;J' P A 
:^x->'7°S57-t:-3F*&'(t;*aarofcfe, :;^:^/±_ 
7^-^PA^II»LT»»ttSUM (4DM»40) ^« 
(SUMf-SUM+PA) „ 
[0 0 4 3] XX5'7'S58-t?i4. WMMW^^iJ^l^ 

yS59-C\ * !? V hll i ;5S^Sill^n }CjlLfc;i^S;i^tr 

i ^ n CD t § , X S/ T'SBQ*^ t. X x 5' 7'S60•^3t^ 50 
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r.(D¥*&{ltS:±«iIx-i5'PAt LT (PA<-SU 
M/n) /^5'^'Ts'7°RAM4 4©FJf^T K^;=^t-^ h 

[0 0 4 4] -tro^, :^xs'7°S6m»--il^. y^xy 
7'S61,S62,S63(0#Xr -7 7"t:\ *l>i^MtC, ^ 
^'(itSUMtr^tl.m^ y TL (C<-0. i-s-0, SU 
M<-0) . /U—^yt:m-f?>o /^s/^Ts'T'RAM 
4 4 i::;^ hT-rS:^:^^^?*— p Att. MVl&^Oiat;:: 

[004 5] la 3 6 roSfe^^Hf/l—^ Vto 

?>mih^.'^~^>-xhy) . j^'—=^>'imwi^n^t. y^ 
X s'7°sioi-t;\ =i^^^mmoNmff:>^mimT Vtc t 

#l{r-fes/ h$tt57 7^^FlS:#flgi-5o -^rbT. F 

1 = 0 -er^);^«#t|&ONRt(D^if;55||.T LTV^/^V^ t 
t tf4;^7" 7°S102£I,^--il^, F 1 = 1 T'-iffe^m« 
^ONl$©^ir;5S*^TUTV^5i:#(r^4, -^fc^^ft^ 

OF F0#(D#liff5r^fTi-^< ;^XS'7'S130Jill^--iitfo 
[0 04 6] f^, r 6D^ic|!*mi?/^-^Vl-*5V^T'^£ffl$ 

n?)^yyy\ ^^-^^Mi, &t;<. ^'Sic(4v';^^A 

5*t^14. F 1 = OT-:^X5'7°S101;a^fc;=!.Ts/7°S102iil 

[0 0 4 7] *-f\ ;^xs'7°si02£i.P$roz:^>:^^#t|§o 
NBf C9#if*0ia^::o^,^-t«i9g-rs„ 7'si02-e{4. 

/b^^P'<5„ ::rol:»*#(4, fy;?:«. ialslfe 

Tj?Asvf^ftf]»y wy-< Vy<ji'-y'3 6i)^i£nxhz:i 
t^xh «3 . ±i5;^x 5' ysl02^w^ov^T^if^#;S5«a 

$ti?iv^t §ii{4. ±fe;=^xs/7°sio2:*^b;^xy7°si6o 

[0 0 4 8] ^rolS*, ±te7^r j'T'sieoi^fcv^T. f 

2 = orott{-i4/v-5^>-^Kit. F 2 = iX'mmmn 

^ifHU©4^^{-a'Ji$*5fc:*. XX5'7°S161-C\ AS 

3 6:a50FF<Dt#:^xs/7°S163'^v'-^>'7°L. ASV 

ifmm^y^y-^ Hv^/i-7'3 6;55oi^©i:t, T^^yf 
S162T' A S Vf^tlltl}^ y W 7 -I' HVVl^:/ 3 6 ^ O F F L 
fc^, :^xy7"S163--jiip„ 

[0 0 4 9] ;^xs'7°S163-e{4. 7 7 ^^F 2 ^SriJ' P Ti" 
2>t (F2<-0) , ;^X-y7°S164~S168-e^s6-t5*'? 
^-httCl, C2. 77i?'F3. ^fc (ft/Wit) MI 

MAXSr^'UTL (Cl<-0. C2 
<-0, F3<-0, MIN<-0, MAX<-0) , yU— 
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[0 0 5 0] -Jj. ±fS;^x^^ysl02Je:^DV^T#»f*# 
?fcSt^TV^;5;6^5;6^?rP-<5o -^rLT. FNGON=l 

^A^^m^O F F*^<7)#irJc^fir^'^i:6-<< 
[0 0 5 1] ±t^;^•r:y:/S103|rjoV^TFNGO 

±IE;^ X ysi03:6^ b:^r'iy yS104-^ii^-e#llf 
*^T^^-Trfc5ri:S^*-rfc&>'y^^F 2^ir2/ hi" 
(F2<-1) . ^"r^y^SlOE-^m^^ AS VifW}WW:y 

[0 0 5 2] ;^x:y7"Sl06,Sl07'C1i. ASVf^Ib 

UJ^ FVVu:/3 6S:0FF;^^t)0Nt^:bfctt(0,Sii^ 
;;^^>'hfitc 1 ^;^^7>'^T5/:/1- 
Si: (Cl^Cl + 1) . :^xy7'S107T:5^?!?>'h'(fiC 
1 ^ix^fltTMONiirketU. C 1< TMONO i: ^ {31 
tt. f^^'^jK&t. Cl^TMON(Z)t^, 
ii^3 4rt(3Dff;fj^S^S{t:Ufct LT^^x ^>3?^S108-^il 30 

[0 0 5 3] XT^^'T'SlOS-ett, ^^^Ps^rtT-iDZli^^ 

3 = 0) fca6. ;^7^:yysi08;6^e>;^x:x:7°S109--ii^, 

lfa«PONJc:ioT*/WitMi N^«OffllS:^"r^ (M 
IN^PON) tirttc. ^^x^/T'SllOTiteiE^f+Sil 

ttPON(;iJ:oTft:^fitMAX^M^^L (MAX^ 40 

PON) . >^x>yysniirOTiS:^,^IT^*t-fctoy^5 

^^F SSrl^d-fe^y bUT (F3«-l) /W-^^^'Srfeft 

So 

[0 0 5 4] j&l±(:oMS^;6^^S^^. Sli^/V-^V;^^® 
Wi^i^xy^v'y-f^m-^m^t. F 3 = 1 C>fc^;^Xiy 
7'S108;Ji^b;^X!yyS112-^it^. BE:^fHy«:P ON t* 
/HtM I Ni:^i:bK-f 5a ^LT. MIN>PON(0t 
t . ±fS>^T- y ysil2;6^ b :y 7^S113-^xi^-Xrft/J^'(I 
MI NSrJ±:^jf+S!)fitPONT^K:^LT (MIN^PO 
N) ;^-riyysil6--it;^, MIN^PONOtt. ±fB 50 
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;^T2/ysii2d^e3;^x>>'ysii4-^aAyr% mf)Wmmv 

ON i:*:^fitMAX k ^^mt^. 

[0 0 5 5] ±lBy^X2/ysil4-ett. MAX^PONCO 
t%:^v-y^Sn%^m^. MAX<PON(Dt#i^X5' 
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